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La pi^nte invention conceroe un proc^d^, ainst qu*un dispositif. de 
lubage d'un pidts ou d*iine canalisatioo. 

Pour le tubage d*un puiu de forage p^urolier. ou d*une canalisation, 
notanunent pour Ic (ou !a) consolider ou r^parer, il a d<ji 6t£ propose dcs pr^Tormes 
tubulaires souples, cn forme de manchons ladialement expansibles, par gonflage sous 
Teffel d'une pression interne, ct durdssaUes in situ ; de tellcs prdformes sent destinies k 
em mises en place k Vital radtalement re|di6 et/ou non expanse - 6tat dans lequd dies 
po6s6dent un enoombicment radial faiUe - puis 4 Eire d6pli6es et/ou expanste nuliale- 
ment par application dTune pression intMeuie^ avant d*€Ue duides in situ, notanunent par 
pdym6risation. 

Un systtae de ce type est dtoit par exemple dans le document 
W094/2S6SS, sdon lequd laparoi delaprtfomeoompienduneannature Rlamentaire ; 
cette denii^ie est fonnde de fibres Uesste, par exemple cn carbone ou en vcrrc, le 
tressage autorisant Texpansion radiate et, conilativement. la retraction axiale de 
Tensemble au cours du gonflage. 

La lysine peut €tte une r^ne de type connu, duidssant sous I'efTet dc la 
cfadeur ou sous rdTet d*une ifaction chimique, par mise en contact avec un duicisseur. 

Le systfeme qui fait Toilet du document pr6dtd est oonstitu6 d*un outil 
int^eur gonflable - appd6 matrice -,autour duqud la prtforme est initialement fixde. Get 
outil est anadiaMe. Aprte gonnage et duicissement de la prtforme. qui vieot gamir la 
paiot intMeure du puils ou de la canalisation, et adherer intimement k oette parn. Toutil 
peut toe anacM axtalenient et re(ir£ du puits ou de la canalisation. 

Le document FR-B-2 737 533 a pour objet un sysifcme analogue 
perf ectionn6« dans lequd une s6tit de bagues de contention frengiUes pennet le gonflage 
progressif de la prtfonne, d*une exuiteiit6 k Tautre. 

Dans les syst^mcs connus. la rdsine est incorpor^. k V6\2t fluide. k 
I'intMeur de la paroi de la pr€fonne d^ la fabrication de oette demite. 

II en rfeulte un ceftain nombre d'inoonv6nients. 

En premier Ueu, torn obsenrtf que la nature dc la reane depend du pm^ 

de la canalisation k laqudle la pr^forme est destinde, chaque prffonne doit, au moment de 
sa fabricaticMi. fcire adapt^ non seulement sur le plan dc scs dimensions, mais aussi sur 
le plan de la nature de la r^ine qu*dle contient, au puits ou k la canalisation en question. 

Ccd pose naturdlement un problhne de stockage, de gestion des stocks, 
et done de ddai d*intervention. 
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En deuxi^me lieu, la prdseace de la rfsiae dans la paroi de la prtfonne 
augmente ndcessairemeni les dimensions transversales (diamfttre) de la prtfonne 
lorsqu*eHe se trouve k V6tat noo gonfl6 ; oeci va k Tenoxitre de la recherche d'une bonne 
compadt6, permetlant de faire passer la pr6fonme au-travers de restrictions de petit 
5 diamtoeau moment desamise en place. 

En troisitoie lieu, s'agissant d'une r^ine thennodurcsssable, un stockage 
k tentp6rature ambiante en une league pdriode peut entrafher le dteiarrage de la r6ticula- 
tioo. Cec avancement noa souhai t6 de la rfticulation peul modifler le comporteaeiit de b 
r^ine, voire mtae tnterdire son utilisation. Four oda tl est nfcessaire de conserver le 
10 produit dans unconteneur&CemptaturBootttr6l6e.ycompri5durantle transport, ce 
pose bien eatendu des pcx>bltees piatiques et de coQt de revient 

La prfsente invention se propose de r^soudre ces difficul tds. 

Pour cda, Tid^e k la base de cette invention est de dissocter la r6ane de la 
paroi de la pr^fonne, au moment de sa fabrication, Pincoiporation de la r^ine dans la 
15 paroi se faisant seulement sur le site, aprfes que la pr^forme ai t ^t6 introdui te et position- 
ate dans le puits ou la canalisation, en utilisant la pression absolue du puits (ou de la 
canalisation) pour faIre migrer la r6sine dans la pr^forme et 6yivex toute fonnation de bulle 
d*ain 

L' invention s*adresse k une pr^Tonne en fonne de manchon souple et 
20 radialement expansible et/cni d^pliaUe, du type rappel6 plus haut, dont la paroi comprend 
une annature filamentaire. 

Le proc^ selon T invention omsiste k injecter la r6sine & Ttnt^rieur de la 
paroi, de telle sorte qu*elle vienne noyer la pr^Tomie, apr^ mise en place de cette deraifere 
k rint^eur du puits. de pr6fdruice api^ gonflage et/ou d^pliement de la prdfonne. 
25 Le dispositir qui fait Tobjet de I'invention est remarquaUe en oe qu'il 

comporte au moins un rdscrvoir contenant une r6sine fluide durctssable par polym^sa- 
tion, des moyens 6tant pr6vus qui pennettent d* injecter in situ cette rdstne dans ladite 
paroi pour en impr6gner Tannature niamentaire. 

Par ailleurs, sdon un certain nombre de caiactdristiques additionnelles, 
30 non linutati ves de Tinvention : 

• lesdits moyens d'injection de la r6sine comprennent un piston reTouleur ; 

- lesdits moyens d*injection de la r6ane comprennent une pompe ; 

- le dispositif comporte un outil dilatateur extractiUe autour duquel est 
fixfelaprtforme; 
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- i'annattire filamentaire comprend des flbrcs textiles ou mAalliques, par 
exemple des fibres de carbone ou de verre ; 

- ladite pompe est adaptde pour prflever dans le puits ou la canalisation le 
Hqitide ambiant pour actionner ledit pston. via un conduit qui est pourvu d*un dapet anti- 

5 retour; 

- ladite rfsine est thennoduidssaUe. 

Dans une variante du dispositif* celui-d poss^ un reservoir qui compocle 
deux oompartiments contenant respectivement une rdsine duidssable par wiaction 
chimique et un durdsseur ou catalyseur auqud r6agtt oette rfsine, des moyens pennettant 
10 rinjecdon simultan6e de ces deux cooiposants dans la paioi de la prdTonne. 

Sdon une carad^ristique additionndle de Tinvention. le rtervoir - qu*il 
possMe un ou plusieun comparttments - est ind^pendant de la pr6foraie et de son 
syst^ de gonflage. des moyens de connexion pennettant leur assemblage mutud avant 
introduction dans le puits ou la canalisation. 
IS Sdon une autre caract^ristique» il est pr6vu au moins une soupape, k 

travels laqudle se fait Tinjection de la rfsine. Sa fonction est de r6guler la pression 
dirrtentidle entie i*armature filamentaiie el 1* intdrieur du puits ou de la canalisation 

Dans le cas o(i (Ml a affaire k un outil dtlatateur extractive, ledit reservoir 
avantageusement. est fixl k cet outil, de sorte qu*il est ^galement retir6 en mftme temps 
20 quece dernier en On d'optetion. 

De pr6f6rence ce rtervoir a une fonne gtediale tubulaire, ct il est fix^ 
conxialement It l*une des extr6nut^ de T outil dilatateur. 

D*autrcs caractdristiques et avantages de 1* invention apparaltront de la 
description et des dessins aimex^ qui en repr6sentent k titre d'exemple non Kmitatif, un 
2S mode de r^isatton prfTM. Sur les dessins : 

- la Hgufe 1 est une vue gtotole sch^matique d*un dispositif confonne k 

rinvention; 

- la figure 2 repr£sente la prdfonnc et son outil dilatateur, la partie 
sup6rieure de la figure 6tant representee en coupe axiale et la partie inf6rieuie dtant 

30 repii6sent6e"^uch6e"; 

- la Tigure 3 est une section tnmsversale oorrespondant au plan dc coupe 
lIMUdeiangureS; 

- la Tigure 4 est une vue en coupe axiale montrant le di^odtif intioduit 
dans une canalisation, en vis4t-vis d*une portion de cette demite qui possfede une paroi 

35 d6l£rior6e, par exemple pero^e, et qu*on souhnte tuber ; 
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. la flguit 5 est UQc vuc en coupe axtale de la portion d'exli^mitd distale 
- en I'occunrence Vcxuevaivt basse - du dispositif ; 

- les figures 6 & 9 sont des vucs dmilaires k la figure 4, qui rooatrcnt les 
difTdrentes tepes du piocessiB de tubage ; 
5 - la figure 10 est une vue schdmatique en coupe auale siroilaire k la figure 

5, qui roontre une variante du dispositif » possMant un rtervdr k deux oompartiments. 

Le dispositir 1 itlusti€ sur les figures IkS comprend une prfiforme 1 
soiidaire d'un outU dilataleur 10. qu^elle entoure. 

On a d^gn^ par les r€Krences 10a et 10b les portions d*extr6init6s 
10 tionoonique de ToutiL Get outil est un manchon tubulaiie k membrane souple et ^lastique 
oontenant un canal central longitudinal 100 dans lequel il est possible d*intiodinre un 
fiuide sous picssioa. soi t depuis la l£te de puits, soit par pompage du liquide pidsent dans 
le pttils ou la canalisation. 

La paroi de la pr^forme est constitu^ de deux couches tubulaires 
15 ooncentriques 11, 12. La couche exK^rieure 12 est une peau exCerae en mat^iau diasto- 
mire dastique. La couche 1 1 » emprisonn6e entre la couche ext^eure 12 et routU 10 - qui 
constitue en qudque sorte la peau interne - est par exemple un tressage de fibres de 
cartxxse. 

On a d^ign^ par la r^f^ce 2 Toutil de pose ; cet outil contient les 
20 difftents instruments dectroniques de oonti6le de Topdrattoa et. le cas ^dieant, la pompe 
de gonfiage de routil dilatateiir. 

Cet outil est fix^ k la portion d*extr6mit^ proximate 10a du dispositif - en 
roccurrtnce son extr6mit^ haute si on a affaire k un puits ou une canalisation de direction 
vcrticale, ou ayant une oomposante verticale 
25 De manifere bien oonnue, Tensemble du dispositif est suspendu ^ une ti ge 

20 ; il s*agit d'une tige tubulaiie destinde k tire relide k un apparcillage situ6 en t£te de 
puits qui permet dMntroduire et de faire descendre Tensemble dans le puits ou la 
canalisation et de les remonter k Texception de la prdforme en fin d'optotion. La tige 
tubulaiie 20 contient les difffrents condudeurs dectriques et fventudlement conduits de 
30 fiuide appiopri^i qui permeiteot la liaison du dispositif avec la teie de puits. 

L*extr6mit6 distale tOb est relide de maniire amovible k un reservoir 
tubulaiie 3^1* intdrieur duqud peut coulisser axialement un piston 4. 

Le ri£servoir3 se prdonge vets le bas par un organe de liaison 6auquel est 
fixde une pcmpe 5. II 8*agtt d*une pompe dectrique connectde par des ccHiducteurs, non 
35 repfi&entfs, qui peuvent passer il travels le corps de routil 10,irout^dep06e^ 
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La pompe 5 est adapts pour pr^levcr k l*int6rieur du puits ou de la 
canalisation le liquide ambiant • par exemple de I'cau ou du p6trole - pour le lefouler dans 
le r6serv<nr 3, en-dcssous du piston 4, via un canal longitudinal 60 form^ dans Torgane 
6. 

5 Le canal 60 communique avec Texi^rieur par un clapet anti*rttour 61 ; 

celui-ct est orient^ de manifeie ft pcrmcttrc le passage du nuide present dans le puits ou la 
canalisation vers le canal 60 si la pression ext^rieure est sup^eure k la pression rfgnant 
dans ce canal ; il ne pennet pas» en levanche, rfchappe m eat du fluide du canal 60 vers 
Texlfrieur. 

10 Sur la figure 5 on a dbigoA par la rtKrence 40 des joints d*6taneii6it6 

annulaires entourant le piston 4 ; ils autorisent le oouUssement axial Aanche du inston k 
rintftieur de la paid cylindrique 30 du reservoir 3. 

Sur oette mtmc figure* on notera la pr6sence d*un collier de serrage 16, 
qui assure la retenue du reservoir 3, et des dements 6 et S dont il est solidaire, k 

15 rextr6mit6 du dispositif 1. 

On ad<sign6 par la rdffience 31 la paitie siq^euit du rtservcnr 3. Celle- 
d possMe une portion d'extitmit6 3 10 qui est emmanchfe k fofce dans un renfoncement 
de parol 10c rorm6 k Textrfmit^ basse de I'outil dilatateur 10 ; cette liaison est confortde 
par la presence du odlier 16 pr6dtd 

20 Lapartte31 boucheheini<tiquementrextr6mtt6inf6rieuredu canal central 

100 de ToutiL Cette partie 3 1 est peio^e par des canaux longitudinaux 32. En vis-jh-vis de 
diacun des canaux 32 * dont Tun seulement est visible sur la figure 5 - la paioi de r 
10 est perc^ d*un canal similaire 14 qui se prolonge par une gorge IS - visible sur la 
figure 3 - bordant axialemcnt la oouchc Obreuse annulaire 1 1. 

25 Dans Texemple illustr^ il est prdvu irois ensembles de canaux 32, 14 et de 

gorges IS. r6guliferement rdpartis ft 120*. Un nombrc difT^rent peu naturellement Stre 
pii6vu. Ces passages permettent d*alimenter en r6sine la couche 1 1 ft partir du reservoir 3 
et de rCpartir convenaUement la r&ine au sdn de la couche 1 1 de manitoe ft bien en 
impft£gner Parmature filamentaire constitutive de cette couche. 

30 Les canaux 32 sont pourvus d*une soupape antiretour 320 ft tarage 

rdglable, qui autoiise r&:happeroent contr61< de la r6sine hors du reservoir, et inteidit un 
passage en sens inverse. 

Comme le montre |4us particulitement la figure 1, les parties 2, 1, 3, 6 et 
5 prdongent coaxialement, vers le bas» la tige tubulaire 20, ced sous une dimension 
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tiBusvenale ratble» la plus grande dimension transversale correspondant au diamfetre de la 
partie 1. 

Ce diam^tre est bien entendu foncUon du diamfetre du puits ou de la 
canalisation & tuber. 

5 A titrc indicatir, sMI s*agil d'unc canalisation ayant un diam^tre dc 

160 mm, le diam^tie initial de la paitie 1. ^ T^tat d^gonfl^ est par exemple de Tordre de 
60 & 100 mm. 

La longueur de la partie 1 d^nd de la longueur de la zone k tuber. 

Totgoufs & ti tie indicatif , cetle longueur est comprise entre qudques mtees 
10 et qudques dizainesdemtoes. 

Inttialement, le dispositif 1 est fabriqu^^ livr< d&xsnnect^ du ii6servotr 3. 

La structuie 11 n*est done pas impc<gn^ de rfeine. Ble se trouve k la 
pression atmosphdrique. 

Le i^rvoir conticnt initialement la dose voulue de r^sine 7, h V€tat fluide. 
IS U s*agit par exemple d*une r^ne polymdrisaUe k chaud. Le piston 4 se trouve dans sa 
position basse en zpfm contre 1* tidment 6 (position de la figure 5)* 

II est done possible, en fonction des conmiandes et des besoins* d'associer 
k un dispositif 1 difTfrents reservoirs oonlenant des rfeines de nature et/ou de volume 
dirfftents* 

20 Le fdservoir 3 peut etre conserve k I'abri de la chaieur. dans un conteneur 

aniroprid diermiquement isol^ voir rtfiigM ; en revanche. 1* ensemble constitu^ par la 
pitforme et Foutil dilatateur peut Stre conservf k tempdiature ambiante. 

La connexion du rtservoir 3 (ct des dl6menCs 6 et 5 dont il est solidaire) k 
rextr6mit6 distale du dispositif 1 se fait sur Ic site, avanl raise en place de la prdfonnc 
25 dans Ic puits ou dans la canalisation, ceci aprte cmbotiemeni dc la partie 3 1 dans la partie 
10 et mtse en place du collier 16. 

Dans Texemple illustrf. il s'agil de tuber une canalisation cylindrique 
verticale C dont une zone Z est 66vb\o(6c (vdr figure 4). 

On commence par introduire et fairc descendn; Tensemble dans la 
30 canalisation en correspondance avec la zone Z. 

G6n6ralement, un liquide est present k Tintdrieur de la canalisation, par 
exemple du p6trole» s* il s*agit d* une canalisation p6troli6re. 

Par suite du difl'tfrentid de pression negative qui rfegne entre la couche 
fibrcuse 1 1 el cc liquide, cc dernier pcul pfintoer via le dapel anti-rctour 61 dans le canal 



2780751 



60 et repousser le piston 4 vers le haul, chassant une cenaine quantitd de rdsine h 
l*int6rieur de la coucfac 1 1 par les canaux 14 et les gorges IS. 

Cet apport initial de rdsine, sous TefTct de la pression amtriante, est 
gtnAalement oompris entre 0 et 30% du volume de rdsine 7 initialement oontenu dans le 
S reservoir. 

Cc volume est fonction de la valeur de tarage des soupapes 320 ainst que 
de la structure de rarmature 1 1. 

II convient de noter que lors de 1* introduction du dispositif dans la 
canalisation* et pendant la descenle. la pression du liquide qui 8*y trouve augmente. ce 
10 qui cx6c un difTAentid de pression croissant entre la structure et le liquide. Ce dtfTAenttel 
n6gatir est maintenu via la soupape 320. 

On op6rc ensuitc le gonflage de la pr^forme* de mani^re connue, par 
amende d*un fluide sous pression P h, I*tnt6ieurdu canal 100. 

L*outil ou la prfToime sont avantageusement munis de bagues frangiUes 
IS comme cela est enseignf par le FR-B-2 737 S33 pHkM. Ainsi le gonnage se fait 
progresstvement du bas vers le haut de la prtf ome (comparer les figures 6 et 7). 

De pf€r6rence, des reliefs resultant de rainures annulaires 120 pr6vues 
dans les portions d*extr^mit^ de la peau exteme 12 assurent un bon ancrage de la 
prtforme contre la paroi interne de la canalisation C pendant le gonflage. 
20 Bien entendu» par suite de ce gonflage, on observe une retraction de la 

prtfbnne dans la directim axiale (laooourcissement). 

LMnjection de r£sine se fait & la fin du gonflage. 

Pour cela, on met en marche la pompe 5 (via un systbne de commande 
incorpord dans la partie 2). Celle-ci pr^l&ve le liquide ambtant present dans la canalisation 
25 C, et la refoule dans le rdservoir 3» sous le piston 4. 

Ce dernier est done repouss6 vers le haut (fltehe F, figure 7). reroulant & 
son tour la totality de la r6sine 7 dans la couchefibreuse 11. 

Le durdssement de la lysine peut alors s*op£rer, par appoct de cbaleur. 

Comme expliqu6 dans le WO 94/256SS, ce chauTfage peut sc faire 
30 notamment par efret Joule, certains des fils constituant le tressage de la oouche 1 1 6tant 
des fils chaufTants qui sont aliment^ en dncrgie ^lectrique k partir de Toutil de conUAle 2. 

Une fois termini le durdssement, on d^gonfie routil, et on Tcxtrait de la 
pr^rorme durcie, qui reste adMrer k la canalisation C, oomme cda a 6x6 dterit dans le 
document d€j&cit£ 
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Lc reservoir de la Tigure 10 se distingue essentiellement de celui qui vient 
d'£tre d6crit par le Tait qu^il cocnporte deux oompartiments paialliles 34a, 34b» oontenant 
chacun un piston mobile 4a, respectivement 4b. 

Le rfseivoir 34a contient une rdsine 7a dont le durcissemenl s*opfere par 
5 reaction chimique lorsqu'elle est m£lang£e k un composant r&ictif (durcisseur ou 
catalyseur) 7b contenu dans le r<servoir34b. 

Le canal 60 reliant la pompe 5 au rfsenroir 3 pr^nte une Ururcation dont 
les branches 60a. 60b sont assoct^ respectivement, aux pstons 4a. 4b ; les canaux de 
sortie 32a, 32b de chaque r&ervoir se lejoignent pour former le canal de 8ortie32 qui se 
10 racoorde au canal 14 pr6ctt£. 

On oomprend ainsi que lorsque les pistons 4a et 4b sonc d^Iao^s vera le 
haut sous refTet du liqutde provenant du clapet 61 ou de la pompe 5. its reToulent 
simultan6mcnt la r6sinc ct lc durcisseur, le mdlange de ces deux composants ^tanl 
distfibu6 dans la oouche 1 1 pour imprfgner rarmature filamentaire. 
IS Le durcissement s'op^re done aprte injection de ces deux composants. La 

reaction pent Sire activ6e par un apport de chaleur foumi par Toutil de pose, ou par la 
seule tempAature du puits. 

En revanche tant que les deux composants sont isdds dans leur comparti- 
ment respectif, il n*y a aucun risque de ration mutuelle et, par oons^uent, il ne se pose 
20 pas de probl&me Hi au vieillissement de la risine, ni au slockage du rdservoir. 

On ne sortirait pas du cadre de rinvention en pr6voyant un dispositif 
6qmf6 d* une pompe apte k servir k la fois au gonflage de la prfTorme et k Tinjection de la 
r6sine. 

Par ailleurs, il serait possible de fixer le r^rvoir k Textr^mit^ proximale, 
25 c'cst-ifc-dire en partie sup^rieure de la pr6fome, et non k son cxtr6mit€ distale. 

EnFin, dans le cas d^une r£sine thermodurcissable, il n*est pas toujours 
ndcessaire que le di^iositif comporte des moyens de chauflage ; dans certains cas c*est la 
terapdrature du putts elle-mfime qui suTfit pour op£rer la polym&isaticxi. 
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REVENDICATIONS 

1 . pToc6d6 de tubage d*un puits ou d'une canalisation (C) au moyen d' une 
prdbmie en forme de manchon souple et radialement expansible et/ou d^pliable, par 
gonflage sous reffet d'une pression interne (P)» et dont la paioi comprend une armature 
filamentaire (1 1) noy^ dans une rfsine fluide (7) durcissable in ntu par polymerisation, 

5 caract^s^ par le fait qu^on injecte cette rfeine (7) dans ladite parot ^galement in situ, 
apite mise en place de la pn^forme k I'int^rieur du puits ou de la canalisation (Q. 

2 . Ptoo6d6 selon la itvendication 1. caract6ris6 par le fait qu'on injecte la 
r£sine apris gonflage et/ou d6pliemcnt de la prdfonne. 

3 • Dispositif de tubage d*un puits ou d*une canalisation (C) au moycn 
10 d*une pr6forme en forme de manchon souple et radialement expansible. gonflaMe sous 
Tcffct d'une imsston interne (P). et dont la paroi comprend une armature niamentaire 
(11), caract^ris^ par le fait qu*il comporte au moins un r6servoir (3) contenant une r6sine 
fluide (7) durcissable par polymerisation, des moycns (32 ; 14) etant pr^vus qui 
permettent d*injecter in situ cette r£sine (7) dans ladite paroi pour en tmpr6gner V armature 
15 filamentaire(7). 

4 . Dispositif selon la revendication 3, caracteris6 par le fait que lesdits 
moyens d*injection de la rdsine (7) comprennent un pbton refouleur (4). 

5 * Dispositif sdon Tune des revendications 3 ou 4. caract^rise par le fait 
que lesdits moyens d*injection de la rfisine comprennent une pompe (S). 
20 6 . Dispositif selon Tune des revendications 3 k 5, caracterist par le fait 

quMl comporte un outil dilatateur extractive (10) autour duquel est fixfe la pr6fonne. 

7 . Dispositif selon Tune des revendications 3h6. caract^rise par le fait 
que I'armature niamentaire (1 1) comprend des Hbres textiles ou mdtalliques. 

8 . Dispositif selon les revendications 4 et S prises en combinaison. 
25 cmci6ns6 par le fait que ladite pompe (5) est adapt^e pour prdever dans le puits ou la 

canalisation le liquide ambiant et pour actionner ledit piston (4). via un conduit (60) qui 
est pourvu d*un dapct antiretour (61). 

9 * Dispositif selon Tune des revendications 3 & 8, caractfris6 par le fait 
que ladite rdsine est thermodurcissable. 
30 1 0« Dispositif selon Tune des revendications 3^8, caract£ris6 par le fait 

que ledit reservoir (3) comporte deux compaitiments (34a. 34b) contenant respectivement 
une resine (7a) durcissable par reaction chimique et un durdsseur ou catalyseur (7b) 
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auquci rdagit ccttc r&inc, dcs moycns (5 ; 4a ; 4b ; 32a. 32b ; 32 ; 14) permettant 
I'tnjection simultaii6e de ces deux composants dans la paroi de la pr^fonne. 

1 1 • Disposilif selon l*une dcs revendications 3kS^ caract^56 par le fait 
que le r^rvoir (3) est ind6pendant de la pr^rorme et de son q^t^me de gonflage* des 
S moyens de connexion (3 1, IOC, 16) permettant leur assemblage mutuel avant introduc- 
tion dans le puits ou la canalisation (C). 

1 2. Dispositif selon i'une des revendications 3 8, caract^ris6 par le fait 
qu*il comporte au moins une soupape (320) k travers laquelle se fait Tiiijection de la 
r6sine. 

10 13, Dispositir selon les revendications 6 et 11 prises en combinaison, 

caract&is^ par le fait que ledit reservoir (3) est fix^ audit outil dilatateur extractible (10). 

1 4* Dispositif selon la rcvendication 12, caract6ris^ par le fait que ledit 
reservoir (3) a une Torme g^ndrale tubulairc, et est fix^ coaxialement k Tune des 
extr£mit6s dc Toutil ( 10). 



2780751 



FIG.1 



1/5 



r^20 

1 



/ 



11 



FIG.2 




2780751 



3/5 




5/5 



2780751 




REPUBUQUE FRANQAISE 



iNSTrrUT NATIONAL 
PROPRtETE INDUSnrmELLE 



RAPPORT DE RECHERCHE 

PREUMINAIRE 

^tatfi sur la base des decni^res leverKfications 
(idpoete avani le oommenoemem do la recherche 



2780751 



FA 559560 
FR 9808781 



DOCUMENTS CONSIDERES COMME PERTINENTS 



I 



WO 96 01937 A (DRILLFLEX ;SALTEL JEAN 
LOUIS (FR): SIGNORI FREDERIC (FR)) 
25 Janvier 1996 
page 5, llgne 1-3 ♦ 

* page 5, llgne 7-10 * 

* page 6, llgne 1-9 * 
figures 5.6 • 

WO 94 25655 A (DRILLFLEX :8ERTET ERIC 
(FR): GUE6UEN JEAN HARIE (FR): SALTEL 
JEAN) 10 noveobre 1994 

* 1e docunent en entler * 

WO 96 21083 A (SALTEL JEAN LOUIS 
:DRILLFLEX (FR); LEI6HT0N JANES (FR)) 
11 Julllet 1996 
1e docunent en entler * 



QtaHsn du docmnl knSoBlten. an c 
dM pai*M P«lttWf<M 



FR 2 737 533 A (DRILLFLEX) 
* 1e docunent en entler * 



7 f6vr1er 1997 



J.L. SALTEL ET. AL. : "In-SItu 
Polynerlsatlon of an Inflatable Conposlte 
Sleeve to Rellne Damaged Tubing and 
Shut-Off perforation" 
OFFSHORE TECHNOLOGY CONFERENCE, HOUSTON 
TEXAS (SPE e202),6 nal 1996. pages 
487-495.. XP.00209S143 
* le dSciinent en entler * 



.3.9 



.3 



1.3 



1.3 



1,3 



1 mars 1999 



OOMAMCS TCCHMOUeS 



E21B 



Schouten, A 



CATEOWE DES OOCUtiCNTS CITES 

X : pMtfeuMkrwntm pwtlnMl « lul MtJ 
Y :partieunftrMMdlp««ttwnl«ncontt^ 

A : pMM * r«nooftf« Ml mofew um nvtndfcaBeii 
O I <Svul0iflHon noo^Grtli 



T : IMoite ou prtno0« A It b«M d« nrnwdon 

^ tiipflt ou q>rfc m Hm pnKrtii iw. 
0:cM«wwlidMMntt» 



19. FRENCH REPUBLIC 11. Publication No.: 

(only to be used when ordering reproductions) 

NATIONAL INSTITUTE 

OF INDUSTRIAL PROPERTY 21. National Registration No.: 



2 780 751 
98 08781 



PARIS 



51 . Int CI': E 21 B 33/127, E 21 B 43/10. 33/14, 
F 16 L 55/163 



12. 



APPLICATION FOR PATENT 



A1 



22. Date of filing: 07-06-98 


71. Applicant(s): DRILLFLEX Soci6t6 anonyme - FR 


30. Priority: 


72. Inventor(s): THIERRY CARISEY. PIERRE YVES 
CORRE and JEAN LOUIS SALTEL 


43. Date application made available to the 
public: 01-07-00 Bulletin 00/01 




56. List of documents cited in the 
preliminary search report: See end of 

this copy 


73. Holder(s): 


60. References to other related national 
documents: 


74. Attorney(s): REGIMBEAU 



54. METHOD AND DEVICE FOR CASING A WELL OR A CONDUPT 

57. The casing is accomplished by means of a 
flexible sleeve-shaped preform that is radially 
expandable and/or unfoldable by inflation under the 
effect of an internal pressure, the wall of which has 
a filament reinforcement (11) embedded in a fluid 
resin (7) that can be cured in situ by 
polymerization. 

According to the invention, the injection of the 
resin in the wall is also done in situ , after 
positioning the preform inside the well or 
conduit (C). 
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The present invention concerns a method and a device for casing a well or a conduit. 

For the casing of an oil well, or a pipe, particularly for strengthening or repairing the oil well or 
conduit, flexible tubular preforms have already been proposed that are sleeve-shaped, are radially 
expandable by inflation under the effect of an internal pressure and are curable in situ : such preforms are 
5 intended to be positioned in the radially folded and/or unexpanded state - state in which they have a small 
radial dimension - then unfolded and/or radially expanded by application of an interior pressure before 
being cured in situ, particularly by polymerization. 

A system of this type is described for example in the document WO 94/25655, according to 
which the wall of the preform has a filament reinforcement; this reinforcing is formed from braided 
10 fibers, of carbon or glass for example, the braiding allowing the radial expansion, and correlatively, the 
axial shortening of the assembly during inflation. 

The resin can be a known type of resin, curing under the effect of heat or a chemical reaction, by 
being placed in contact with a hardener. 

The system that is the subject of the above-mentioned document is composed of an inflatable 
1 5 interior tool — called matrix — around which the preform is initially attached. This tool is extractable. After 
inflation and curing of the preform, the purpose of which is to line and adhere tightly to the interior wall 
of the well or conduit, the tool can be extracted axially and removed from the well or conduit. 

The purpose of document FR-B-2 737 533 is a similar, improved system in which a series of 
breakable restraining rings makes it possible to inflate the preform progressively from one end to the 
20 other. 

In known systems, the resin is incorporated, in fluid state, inside the wall of the preform when the 
preform is manufactured. 

This results in a number of disadvantages. 

In the first place, because the nature of the resin depends on the well or conduit for which the 
25 preform is intended, when each preform is manufactured it must be adapted - not only with respect to its 
dimensions, but also to the nature of the resin it contains - to the well or conduit in question. 

This naturally poses a problem of storage, inventory management, and therefore service response 

time. 
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In the second place, the presence of the resin in the wall of the preform necessarily increases the 
transverse dimensions (diameter) of the preform when it is in its uninflated state. This runs counter to the 
search for good compactness to allow the preform to pass through restrictions of small diameter when it is 
being positioned. 

5 In the third place, because a heat-setting resin is involved, storage at ambient temperature for a 

long period of time can cause cross-linking to begin. This undesirable promotion of cross-linking can 
change the behavior of the resin and can even make it unusable. It is therefore necessary to preserve the 
product in a temperature-controlled container, including during transport, which obviously poses practical 
as well as production cost problems. 

1 0 The present invention proposes to resolve these difficulties. 

To accomplish this, the basic idea of this invention is to dissociate the resin from the wall of the 
preform when the preform is being manufactured, the resin only being incorporated into the wall on site 
after the preform has been inserted and positioned in the well or conduit, by using the absolute pressure of 
the well (or conduit) to cause the resin to migrate in the preform and prevent the formation of air bubbles. 

15 The invention concerns a flexible sleeve-shaped preform that is radially expandable and/or 

unfoldable, of the type considered above, the wall of which has a filament reinforcement. 

The method according to the invention consists of injecting the resin into the interior of 
the wall so that it floods the preform, after said preform has been positioned inside the well, preferably 
after the inflation and/or unfolding of the preform. 

20 The device according to the invention is noteworthy in that it comprises at least one reservoir 

containing a fluid resin curable by polymerization, means being provided that enable this resin to be 
injected in situ into said wall in order to impregnate the filament reinforcement. 

Moreover, according to a number of additional, non-limiting characteristics of the invention: 

- said means of injecting the resin include an extruder piston; 
25 - said means of injecting the resin include a pump; 

— the device has an extractable expansion tool around which the preform is attached; 
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- the filament reinforcement is composed of textile or metallic fibers, for example carbon or glass 

fibers; 

- said pump is suitable for withdrawing the ambient liquid in the well or conduit in order to 
operate said piston, via a duct fitted with a non-return valve; 

5 - said resin is heat-setting. 

In one variant of the device, it has a reservoir with two compartments containing, respectively, a 
resin that is curable by chemical reaction, and a hardener or catalyst to which this resin reacts, means 
enabling the simultaneous injection of these two components into the wall of the preform. 

According to an additional characteristic of the invention, the reservoir - whether it has one or 
10 more compartments - is independent of the preform and its inflation system, connection means making 
possible their mutual assembly prior to insertion into the well or conduit. 

According to another characteristic, it is provided with at least one valve through which the resin 
is injected. Its function is to regulate the differential pressure between the filament reinforcement and the 
interior of the well or conduit. 

15 When an extractable expansion tool is involved, said reservoir is advantageously attached to this 

tool so that it is withdrawn at the same time as the tool at the end of the operation. 

This reservoir preferably has a generally tubular shape and is coaxially attached to one end of the 
expansion tool. 

Other characteristics and advantages of the invention will appear from the description and 
20 attached drawings that represent a preferred embodiment thereof, by way of non-limiting example. In the 
drawings: 

- Figure 1 is a diagrammatic general view of a device according to the invention; 

- Figure 2 represents the preform and its expansion tool, the upper part of the figure being 
represented in axial cross section and the lower part being a "layered" representation; 

25 - Figure 3 is a transverse cross section conresponding to the cross-sectional plane III-III of Figure 

5; 

- Figure 4 is an axial cross-sectional view showing the device inserted into a conduit, opposite a 
portion thereof that has a damaged wall, punctured for example, and is to be cased; 
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- Figure 5 is an axial cross-sectional view of the distal end portion - in this instance the lower 
end - of the device; 

- Figures 6 to 9 are views similar to Figure 4, showing the different stages of the casing process; 

- Figure 10 is a diagrammatic view in axial cross section similar to Figure 5, which shows one 
5 variant of the device having a reservoir with two compartments. 

The device 1 illustrated in Figures 1 to 5 is composed of a preform 1 integral with an expansion 
tool 10, which it surrounds. 

References 10a and 10b designate the truncated end portions of the tool. This tool is a tubular 
sleeve of flexible and elastic membrane containing a central longitudinal channel 100 in which a fluid 
1 0 under pressure can be introduced, either from the wellhead or by pumping the liquid present in the well or 
conduit. 

The wall of the preform is composed of two concentric tubular layers 1 1, 12. The outer layer 12 is 
an external skin made of elastic elastomer material. The layer 1 1, enclosed between the outer layer 12 and 
the tool 10 - which constitutes a sort of internal skin - is for example made of braided carbon fibers. 

15 Reference 2 designates the installation tool; this tool contains the various electronic instruments 

for controlling the operation and, when applicable, the inflation pump of the expansion tool. 

This tool is attached to the proximal end portion 10a of the device - in this instance its upper end, 
if the well or conduit is vertical or has a vertical component. 

In a well known manner, the device's assembly is suspended from a shaft 20. This shaft is tubular 
20 and is intended to be connected to equipment located at the wellhead to insert and lower the assembly into 
the well or conduit, and to lift it back out, minus the preform, at the end of the operation. The tubular 
shaft 20 contains the different electrical conductors and possibly appropriate fluid ducts for connecting 
the device to the wellhead. 

The distal end 10b is removably connected to a tubular reservoir 3 inside which a piston 4 can 
25 slide axially. 

The reservoir 3 is extended downward by a connection component 6 to which a pump 5 is 
attached. This is an electric pump connected by wires, not represented, that can pass through the body of 
the tool 10 to the installation tool 2. 
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The pump 5 is suitable for removing the ambient liquid - for example water or oil - from the 
interior of the well or conduit, in ordCT to force it into the reservoir 3, below the piston 4, via a 
longitudinal channel 60 formed in the component 6. 

The channel 60 communicates with the outside by a non-return valve 61. This valve is oriented so 
5 as to allow the passage of the fluid present in the well or conduit toward the channel 60 if the external 
pressure exceeds the pressure present in the channel; by contrast, it does not allow the escape of the fluid 
from the channel 60 to the outside. 

In Figure 5 the reference 40 designates annular seal rings around the piston 4. They permit the 
sealed axial sliding of the piston inside the cylindrical wall 30 of the reservoir 3. 

10 In this same figure, the presence will be noted of a clamp 16 that holds the reservoir 3, and the 

parts 6 and 5 with which it is integral, to the end of the device 1 . 

The reference 31 designates the upper part of the reservoir 3. This part has an end portion 310 
that is force-fitted into a wall recess 10c formed at the lower end of the expansion tool 10; this connection 
is reinforced by the above-mentioned clamp 16. 

15 The part 31 hermetically seals the lower end of the central channel 100 of the tool. This part 31 

has longitudinal channels 32 that pass through it. Opposite each of the channels 32 - only one of which is 
visible in Figure 5 - the wall of the tool 10 has a similar channel 14 passing through it, which channel is 
extended by a groove 15 - visible in Figure 3 - axially bordering the annular fibrous layer 11. 

In the example illustrated, three sets of charmels 32, 14 and grooves 15, evenly distributed at 
20 120**, are provided. Naturally, a different number can be provided. These passages make it possible to 
supply the layer 1 1 with resin from the reservoir 3 and to distribute the resin properly in the layer 1 1 so as 
to impregnate the filament reinforcement that comprises this layer. 

The channels 32 are provided with an adjustable rate non-return valve 320, which allows the 
controlled escape of the resin from the reservoir, and prevents passage in the opposite direction. 

25 As is shown more particularly in Figure 1, the parts 2, 1, 3, 6 and 5 extend the tubular shaft 20 

coaxially downward, with a smaller transverse dimension. 
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the largest transverse dimension pertaining to the diameter of part 1 . 

This diameter, of course, is a function of the diameter of the well or conduit to be cased. 

By way of example, if a conduit is involved that has a diameter of 160 nun, the initial diameter of 
the part 1, in deflated state, is for example on the order to 60 to 100 mm. 

The length of the part 1 depends on the length of the area to be cased. 

Again by way of example, this length can be between a few meters and several tens of meters. 

Initially the device 1 is manufactured and delivered disconnected from the reservoir 3. 

The structure 1 1 is therefore not impregnated with resin. It is at atmospheric pressure. 

The reservoir initially contains the desired amount of resin 7, in fluid state. For example, this can 
be a heat-setting resin. The piston 4 is in its lowered position resting against the component 6 (position as 
in Figure 5). 

It is therefore possible, depending on the orders and needs, to associate different reservoirs with a 
device 1, these reservoirs containing resins of different type and/or volume. 

The reservoir 3 can be kept away from heat, in an appropriate thermally-insulated container, or 
even refrigerated. In contrast, the assembly composed of the preform and the expansion tool can be kept 
at ambient temperature. 

The connection of the reservoir 3 (and of the components 6 and 5 with which it is integral) at the 
distal end of the device 1 is made on the site, before placing the preform in the well or conduit, after 
fitting the part 31 into the part 10 and installing the clamp 16. 

In the example illustrated, a vertical cylindrical conduit C is to be cased, one section Z of which 
is damaged (see Figure 4). 

The assembly is first inserted and lowered into the conduit C until it is aligned with the section Z. 

Generally, a liquid is present inside the conduit, oil for example, if it is an oil conduit. 

As a result of the negative pressure differential between the fibrous layer 1 1 and this liquid, the 
liquid can penetrate tfux>ugh the non-return valve 61 into the channel 
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60 and push the piston 4 upward, forcing a certain amount of resin inside the layer 1 1 by the channels 14 
and the grooves 15. 

This initial amount of resin, under the effect of the ambient pressure, is generally between 0 and 
30% of the volume of resin 7 initially contained in the reservoir. 

5 This volume depends on the rate at which the valves 320 are set, as well as on the structure of the 

reinforcement 11. 

It should be noted that during the insertion of the device into the conduit, and during its descent, 
the pressure of the liquid contained therein increases, thus creating an increasing pressure differential 
between the structure and the liquid. This negative differential is maintained via the valve 320. 

1 0 The preform is then inflated, in a known way, by feeding a fluid under pressure P into the channel 

100. 

The tool or the preform are advantageously fitted with breakable rings, as indicated in the above- 
mentioned FR-B-2 737 533. Thus, the inflation is done progressively from the bottom to the top of the 
preform (compare Figures 6 and 7). 

15 Preferably, bulges resulting from annular grooves 120 made in the lower portions of the outer 

skin 12 provide a good anchoring of the preform against the inner wall of the conduit C during the 
inflation. 

Of course, following this inflation, there is a retraction of the preform in the axial direction 
(foreshortening). 

20 The injection of resin is done when the inflation is completed. 

To do this, the pump 5 is started (by a control system incorporated in the part 2). This pump 
removes the ambient liquid present in the conduit C and forces it into the reservoir 3, under the piston 4. 

This piston is therefore pushed upward (arrow F, Figure 7), in turn forcing all of the resin 7 into 
the fibrous layer 1 1 . 

25 The curing of the resin can then be done by providing heat. 

As explained in WO 94/25655, this heating can be done in particular by the Joule efifect, some of 
the wires comprising the braided layer 1 1 being heating wires that are fed with electrical energy from the 
control tool 2. 

When the curing is completed, the tool is deflated and extracted from the hardened preform, 
30 which remains fast against the conduit C, as described in the above-mentioned document. 
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The reservoir in Figure 10 is distinguished essentially from the one just described, by the fact that 
it has two parallel compartments 34a, 34b, each containing a movable piston 4a, 4b, respectively. 

The reservoir 34a contains a resin 7a, the curing of which is done by chemical reaction when it is 
mixed with a reactive component (hardener or catalyzer) 7b contained in the reservoir 34b, 

5 The channel 60 connecting the pump 5 to the reservoir 3 has a bifurcation, the branches 60a, 60b 

of which are associated with the pistons 4a, 4b, respectively; the outlet channels 32a, 32b of each 
reservoir join to form the outlet channel 32 that connects to the above-mentioned channel 14. 

Thus, when the pistons 4a and 4b are moved upward under the effect of the liquid coming from 
the valve 61 or the pump 5, they simultaneously force the resin and the hardener, the mixture of these two 
10 components being distributed in the layer 1 1 in order to impregnate the filament reinforcement. 

The hardening therefore occurs after injection of these two components. The reaction can be 
activated by supplying heat furnished by the installation tool, or simply by the temperature of the well. 

By contrast, as long as the two components are isolated in their respective compartments, there is 
no risk of mutual reaction and consequently no problem related to the aging of the resin or the storage of 
15 the reservoir. 

It would not be going beyond the scope of the invention to provide a device equipped with a 
pump that could be used both to inflate the preform and to inject the resin. 

Moreover, it would be possible to attach the reservoir to the proximal end, that is, to the upper 
part of the preform, and not to its distal end. 

20 Finally, for a heat-setting resin, it is not always necessary that the device have heating means; in 

some cases the temperature of the well itself is sufficient for polymerization to occur. 
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CLAIMS 

1. Method of casing a well or conduit (C) by means of a flexible sleeve-shaped preform that is 
radially expandable and/or unfoldable, by inflation under the effect of an internal pressure (P), the wall of 
which has a filament reinforcement (11) embedded in a fluid resin (7) that can be cured in situ b y 

5 polymerization, characterized by the fact that this resin (7) is also injected in situ , after the preform has 
been positioned inside the well or conduit (C), 

2. Method according to claim 1, characterized by the fact that the resin is injected after inflation 
and/or unfolding of the preform. 

3. Device for casing a well or conduit (C) by means of a flexible sleeve-shaped preform that is 
10 radially expandable, inflatable under the effect of an internal pressure (P), the wall of which has a 

filament reinforcement (11), characterized by the fact that it has at least one reservoir (3) containing a 
fluid resin (7) curable by polymerization, means (32; 14) being provided that enable this resin (7) to be 
injected in situ into said wall in order to impregnate the filament reinforcement (7) [sic: (11)]. 

4. Device according to claim 3, characterized by the fact that said means of injecting the resin (7) 
1 5 include an extruder piston (4). 

5. Device according to either of claims 3 or 4, characterized by the fact that said means of 
injecting the resin include a pump (5). 

6. Device according to any of claims 3 to 5, characterized by the fact that it has an extractable 
expansion tool (10) around which the preform is attached. 

20 ?• Device according to any of claims 3 to 6, characterized by the fact that the filament 

reinforcement (1 1) is composed of textile or metallic fibers. 

8. Device according to claims 4 and 5 taken in combination, characterized by the fact that said 
pump (5) is suitable for withdrawing the ambient liquid in the well or conduit and for operating said 
piston (4), via a duct (60) that is fitted with a non-return valve (61). 

25 9. Device according to any of claims 3 to 8, characterized by the fact that said resin is heat- 

setting. 

10. Device according to any of claims 3 to 8, characterized by the fact that said reservoir (3) has 
two compartments (34a, 34b) containing, respectively, a resin (7a) that is curable by chemical reaction 
and a hardener or catalyst (7b) 

30 
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to which this resin reacts, means (5; 4a; 4b; 32a, 32b; 32; 14) enabling the simultaneous injection of these 
two components into the wall of the preform. 

11. Device according to any of claims 3 to 8, characterized by the fact that the reservoir (3) is 
independent of the preform and its inflation system, connection means (31, IOC, 16) making possible 
their mutual assembly prior to insertion into the well or conduit (C). 

12. Device according to any of claims 3 to 8, characterized by the fact that it is provided with at 
least one valve (320) through which the resin is injected. 

13. Device according to claims 6 and 1 1 taken in combination, characterized by the fact that said 
reservoir (3) is attached to said extractable expansion tool (10). 

14. Device according to claim 12, characterized by the fact that said reservoir (3) has a generally 
tubular shape and is coaxially attached to one end of the expansion tool (10). 



[see original for figures] 
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BEST AVAILABLE IMAGES 

Defective images within tliis document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'F'^DED TEXT OR DRAWING 
LTBLURRED or ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



